INTRODUCTION
α-ketostabilized phosphorus ylides are versatile ligands for heavy metal ions [1] [2] [3] [4] [5] and interesting ligands in organometallic chemistry and useful intermediates for organic synthesis. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] They are versatile ligands for catalysts in a very small number of catalytic reactions such as, for example, the hydrogenation of olefins 20 and the cyclotrimerization 21 and polymerization of acetylenes, 22 but the most important application is in the industrially used SHOP process. 23 The α-keto-stabilized phosphorus ylides are distinguishable from no stabilized ylides, since they can be easily handled due to an additional stabilization from delocalization of the negative charge. The α-keto-stabilized phosphorus ylides was shown interesting properties such as their high stability and their ambidentate character as ligands (C-versus O-coordination). [24] [25] [26] [27] [28] [29] [30] This ambidentate character can be rationalized in terms of the resonance forms A-C (Scheme 1).
We have been interested in investigating the different bonding modes have been adopted by ylides when coordinated to Hg (II), Ag (I) and Pd (II). [24] [25] [26] [27] The C and Ocoordinated complexes of Hg (II) was formed. [28] [29] [30] In this paper, we report the reactivity of the ligands 4-Bromo K. Karami, O. Büyükgüngör, and H. Dalvand benzoyl methylene triphenyl phosphorane (Y 1 ) and 4-Phenyl benzoyl methylene triphenyl phosphorane (Y 2 ), towards mercury (II) halides and silver (I) salts. One of the significance aspects of our work is to ascertain the preferred coordination modes of Y 1 and Y 2 to the Hg and Ag metals. In this study, we describe the preparation, spectroscopic characterization (IR and NMR) of mercury (II) and silver (I) complexes with the title ylides. By a comparison of the data collected and single crystal x-ray diffraction of 1 and 4, it demonstrates C-coordination of the ylides to the metals.
RESULTS AND DISCUSSION
Spectroscopy IR and NMR spectroscopy are suitable indicators for judging the bonding mode of the α-keto ylides. The IR spectra of 1-8 (Table 1) show that ν (CO) absorption at between 1600-1645 cm -1 in the region typical for the Cbonded phosphorus ylides. 16 The increasing carbonyl stretching frequency in the IR spectra of these complexes, confirm that the ligand is bound through the carbon of ylide to Hg (II) and Ag (I) center (Table 1 , Scheme 2). Similarly, in the 1 H and 31 P NMR spectra of complexes 1-6 the downfield shift of the signal due to the PCH group are ascribed to C-coordination of the ylide (Table 1) . In the 1 H NMR spectra of 7 and 8, the singlet at 5.35 and 5.40 ppm, respectively due to the methine proton appear in the downfield. These downfield shifts of the signal due to Ccoordination of the ylide ( The
13
C NMR spectra of the complexes 1-3 is the up field shift of the signals due to the ylidic carbon atoms. Such an up field shift was observed in other complexes is due to the change in hybridization of the ylidic carbon atom on coordination.
32 Similar up field shifts of 2-3 ppm with reference to the parent ylide were also observed in the case of complexes of Hg (II) with BPPY complex.
33
The
13
C shifts of the CO group in the complexes are between 186-189 ppm, which is higher field than the 183.1 ppm noted for the same carbon in the parent ylide, indicating much lower shielding of the carbon atom of the CO group in the complexes. No coupling to Hg was observed at room temperature in the 1 H,
C and 31 P NMR spectra. Failure to observe satellites in the above spectra was previously noted in the ylide complexes of Hg (II) 33 and Ag (I), 34 which had been explained by fast exchange of the ylide with the metal. In other hand it is possible that a fast equilibrium between complexes and free ylides is responsible for the failure observed either the NMR couplings or presence of two diastereoisomers. Table 2 provides the crystallographic results and refinement information for complexes 1 and 4 (Scheme 2). The molecular structures are shown in Figs. 1 and 2. Selected Table 2 . Crystal data and refinement details for complex 1 and 4
X-ray crystallography
Empirical formula Formula weight Crystal system Space group Tables 3  and 4 , respectively. The Hg (II) centre in complex 1 forms four close contacts with sp3 hybridization and has a 4-coordinate environment with one short Hg-Cl (2.393 A o )
bond, one Hg-C bond and two asymmetric bridging Hg-Cl (bonds at distances of 2.7345 and 2.7090A (Fig. 1) . The crystal structure of 1 shows the strongly distorted tetrahedral geometry at the Hg(II) Cl1-Hg1-C19, 147.14. , respectively) must be attributed to the use of mercury orbital with high s character for bonding to the ylidic carbon. The use of non-equivalent hybrid orbital with high s character to bond to low electronegative atoms was proposed by Bent in the concept of isovalent hybridization to account for the variation in bond lengths and bond angles around a central atom. 35 The (2) and 2.545(3) A), indicating relatively strong Hg-Cl bonds in 4. Difference between two distances in these complexes might be arising from steric effects of the large ylidic groups. The angles around mercury in complex 4 vary from 87.39 (13) to 139.45 (11) , indicating a much distorted tetrahedral environment. This distortion must be due to the higher s character of the sp3 hybrid mercury orbital involved in the above bonds and the steric effects of phosphine group needing the C-Hg-Cl angle to be larger mercury with a bridging structure. 37 The two bridged Hg-Cl bonds fall within the range 2.620-3.080A
o reported for other structures 38 containing chloro bridged mercury. The angles around mercury in complex 1 and 4 vary from 85.13 to 147.14 and 87.20(2) to 133.55 (8) for the chloride very distorted tetrahedral environment. This distortion must be due to the higher s character of the sp 3 hybrid mercury orbital involved in the above bonds and the formation of a strong chloro bridge between the Hg atoms which requires the internal ClHgCl angle to be considerably smaller. The stabilized resonance structure for the title ylide have been destroyed by the complexes formation. Thus, the C( (Table 5) . 39 On the other hand, the bond length of P(1)-C(19) in the similar elide is 1.706A o 24, 27, 40 which show that the above bond is considerably elongated to 1.7890 and 1.786(3) A in these complexes ( Table  5 ). The elongation of the P-C (methine) bond in 1 and 4 relative to the free ylide supports the localization of the positive charge at the phosphorus (Table 5 ). The adaptation of dimeric structures in Hg(II) ylide complexes may be explained by both the preference of Hg(II) to four coordination and the stability of the 18 electron configuration around Hg(II). The lengthening of the C-O bond is in the range of a C-O double bond and comparable with that in free ylide ( Table 5 ). The C-coordination of the title ylides (Scheme 2 and 3) is in contrast to the O-coordination of the phosphorus ylide Ph 3 PC (COMe) (COPh) (ABPPY) in a different Hg (II) complex. 41 The difference in the coordination mode between ABPPY and the Y 1 and Y 2 to Hg (II) can be rationalized in terms of the electronic properties, steric requirements, and size and shape of the ligand in the final bonding mode. Belluco et al. have studied steric influences on the coordination modes of ylide molecules to Pt (II) systems. 42 These authors concluded that the preferred coordination mode is via the ylidic carbon, but that steric hindrance around the metal centre or the ylidic carbon will necessitate O-coordination. Indeed, this trend is reflected here, Y 1 and Y 2 are slightly less sterically demanding than ABPPY and are C-coordinated to Hg (II).
EXPERIMENTAL

Materials
All the reactions were performed in air. The starting materials were purchased from commercial sources and used without further purification.
Physical measurements
All solvents were reagent grade and used without further purifications. Solution-state 1 H and 31 P NMR spectra at 300 K were obtained in CDCl 3 using a 500 MHz Bruker spectrometer operating at 500.13 MHz for 1H and 161.97 MHz for 31 P and referenced to H 3 PO 4 (85%) for 31 P{ 1 H}NMR spectra. IR spectra were recorded on a FT-IR JASCO 680 spectrophotometer, and the measurements were made by the KBr disk method. Melting points were measured on a Gallenhamp 9B 3707 F apparatus. Elemental analysis for C, H and N were performed using a PE 2400 series analyzer. The data collection was performed at room temperature using the X-scan technique and using the STOE X-AREA software package. 43 The crystal structures were solved by direct methods and refined by full-matrix leastsquares on F 2 by SHELXL97 44 and using the ORTEP-3 crystallographic software package. 45 The independent reflections was measured on an automatic STOE IPDS 2 diffractometer (graphite monochromated Mo-Kα radiation). All non-hydrogen atoms were refined anisotropically using reflections I > 2r (I). Hydrogen atoms were inserted at calculated positions using a riding model with fixed thermal parameters. The following general procedure was used for preparing the complexes 1-6. To a solution (5 ml) of HgX 2 (0.5 mmol) in ethanol (5 ml), a solution of Y 1 (0.223 g, 0.5 The ylide PhBPPY (0.457 g, 1 mmol) was added to a solution of AgX (0.5 mmol) in acetone (10 mL). The solution was stirred for 1 h during which it was protected from light and then filtered. The volume of solvent was reduced under vacuum to 2 mL. Diethyl ether (25 mL) was added to precipitate white solid. 
Data for ligands
CONCLUSION
The present study describes the synthesis and characterization of a series of dimeric mercury (II) and bisylide silver (I) complexes derived from mercuric halides or silevr (I) with phosphorus ylides. On the basis of the physico-chemical and spectroscopic data, we propose that the ligands herein exhibit monodentate C-coordination to the metal centre, which is further confirmed by the X-ray crystal structure of the complexes.
